The essential oil obtained by hydrodistillation from the roots of Anthriscus nemorosa (Bieb.) Sprengel (Umbelliferae) was analyzed by GC and GC-MS. Among sixty-two compounds identified (representing 89.0% of the total oil), the main components were: n-nonane (12.1%), n-hexadecanol (6.9%), δ-cadinene (6.4%), β-pinene (6.0%) and germacrene D (5.4%). Furthermore, the antimicrobial activity of the oil was evaluated against the Gram-positive bacteria Staphylococcus epidermidis (ATCC 12228) and Bacillus subtilis (ATCC 6633), the Gramnegative bacterium Escherichia coli (ATCC 25922), and a yeast Candida albicans (ATCC 10259 and ATCC 24433) using the broth microdilution method.
The genus Anthriscus Pers. (Umbelliferae) comprises twelve species, growing in Europe and temperate parts of Asia [1] . In the Flora of Serbia four species are described [2] . Some plants of this genus are used in traditional medicine. The aerial parts of chervil, A. cerefolium (L.) Hoffm., are used to alleviate circulation disorders, as well as a diuretic, while the root is employed as a tonic in Japan and China [3, 4] . Chervil is also well known as a flavoring agent for culinary purposes [4] . The roots of A. sylvestris (L.) Hoffm. have been used as an antitussive and diuretic in Korean folk medicine and as a tonic in China. In addition, the young aerial parts of this plant are sometimes used as food [5] .
A. nemorosa (Bieb.) Sprengel is a nitrophile perennial with a long, stout root. This plant occurs in the temperate area of Eurasia [2] , from Italy in the west to Japan in the east. The species is a member of the A. sylvestris complex [1] . From the methanol extract of A. nemorosa roots two lignan lactones (savinin and nemerosin) were isolated [6] . The essential oil compositions of some Anthriscus species have been reported [7] [8] [9] . Nickavar et al. [7] investigated the composition of the essential oil of the aerial parts of A. nemorosa. However, there has been no report on the composition and antimicrobial activity of the essential oil from the roots of this plant.
The roots of A. nemorosa yielded 0.2% w/w of a light yellow essential oil with an aromatic smell. The results of qualitative and quantitative analysis of the oil are summarized in Table 1 . Sixty-two compounds were identified, representing 89.0% of the total oil. The main constituents were n-nonane (12.1%), n-hexadecanol (6.9%), δ-cadinene (6.4%), β-pinene (6.0%) and germacrene D (5.4%). Comparison with a previous study indicates that the composition of A. nemorosa essential oil depends on the plant organs. Nickavar et al. found that (E)-nerolidol (41.7%), β-elemene (13.0%), α-zingiberene (9.9%) and germacrene D (5.0%) were the major compounds in the oil from the aerial parts of this plant [7] . The essential oil from the roots of A. nemorosa also differed from the root oil of the closely related species A. sylvestris, which was dominated by β-phellandrene (45.4%), (Z)-β-ocimene (16.9%) and α-pinene (4.6%) [8] . The herb oil of A. cerefolium was found to contain methyl chavicol (80.0%) and 1-allyl-2,4-dimethoxybenzene (16.0%) [9] ; these could not be detected in the root oil of A. nemorosa. RI, Retention Indices relative to C 9 -C 24 n-alkanes on a HP-5MS column. %, Relative percentage obtained from peak area. tr, trace (< 0.1%).
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The results for the antimicrobial activity of A. nemorosa essential oil, presented in Table 2 , are expressed as minimal inhibitory concentrations (MIC) and minimal microbicidal concentrations (MMC). The best inhibitory effect was detected against B. subtilis (MIC 6.25 μg/mL) and C. albicans ATCC 10259 (MIC 50 μg/mL), whereas the Gram-negative bacterium, E. coli, was the most resistant (MIC 200 μg/mL).
Experimental

Plant material and isolation of essential oil:
The roots of A. nemorosa were collected in Sićevačka gorge (E. Serbia) during the period of full flowering in July 2007. A voucher specimen is deposited at the Herbarium of the Natural History Museum, Belgrade (BEO). The essential oil was isolated from the air-dried plant material by hydrodistillation, according to the procedure of the European Pharmacopoeia 6.0 [10] , using n-hexane as a collecting solvent.
Gas chromatography:
The oil was analyzed on a SRI 8610C GC-FID system, equipped with DB-5 capillary column (30 m × 0.32 mm; film thickness 0.25 μm) and a split/splitless injector (split ratio 1:20; injection volume 1 μL). The column temperature was programmed from 60ºC to 280ºC at a rate of 3ºC/min. The injector and detector temperature was 280ºC. Helium was used as carrier gas at a flow rate of 1.2 mL/min.
Gas chromatography-mass spectrometry:
GC-MS analysis was carried out using a Hewlett Packard 6890-5973 GC-MS system operating in the EI mode at 70 eV, equipped with a split/splitless injector (split ratio 1:10; 200ºC). The transfer line temperature was 250ºC. Helium was the carrier gas (1 mL/min) and the capillary column used was a HP-5MS (30 m × 0.25 mm; film thickness 0.25 μm). The temperature program was the same as that used for the GC analysis. The injected volume was 1 μL. Identification of the compounds was based on comparison of their retention indices (RI), retention times (RT) and MS with those obtained from authentic samples and/or the NIST/NBS, Wiley libraries and the literature [11] . The linear retention indices (KI) were determined in relation to a homologous series of n-alkanes (C 9 -C 24 ) under the same operating conditions [12] .
Antimicrobial activity:
The microbial growth inhibitory properties of the isolated essential oil were determined using the broth microdilution method [13] . For the determination of minimal inhibitory (MIC) and minimal microbicidal concentration (MMC) a broth microdilution assay was used, as recommended by the NCCLS [13] . Test strains were suspended in medium to give a final density of 5×10 5 cfu/mL. Dilutions of oil solutions in DMSO (15 mg/mL) were prepared in DMSO, in concentrations ranging from 3.12 to 200 µg/mL. After incubation for 18 h at 37°C for bacteria and 48 h at 26°C for yeast, the growth of the microorganisms was indicated by the presence of a pellet on the bottom of the well. To determine the MMC, broth was taken from each well (10 μL) and inoculated in Mueller-Hinton agar for the bacterial strains and in Sabouraud dextrose agar for the fungi. The MMC is defined as the lowest concentration of the tested oil at which the inoculated microorganisms were completely killed. All determinations were performed in triplicate.
The MICs and MMCs of standard antibiotics, Ampicillin and Nystatin, were determined in parallel experiments and positive controls of growth were included.
